Particularly since 2000s, many institutions and organizations conduct studies to expose the situation of countries related to gender or gender inequality. These studies examine data from countries from a statistical perspective and various indices are created. These indices help countries track their annual improvement. It is also possible to observe country rankings and make a comparison. This way, countries can study the policies in countries that achieved gender equality and work on solutions. The main objective of this study is to rank countries using Global Gender Gap Index data from World Economic Forum and present an alternative ranking method to Global Gender Gap Index. For this objective, a country ranking is first formed with grey relational analysis using 4 sub-indices that were used in the creation of Global Index. Then, another country ranking is formed with grey relational analysis using the 14 variables used in the creation of Global Index. These rankings formed are compared to Global Index ranking using Spearman's Rank Correlation Coefficient and results are interpreted.
INTRODUCTION
Gender and gender inequality are two concepts that have been discussed for many years. However, with women being more active in social and work environments, these concepts have come to light again. Gender is defined as the role and responsibility of men and women as designated by society (İlhan, Uğraş Dikmen, & Ak, 2017) . Consequently, gender is a concept related to the culture of the society, how it views man and woman and how it expects them to behave. As an example to the responsibility assigned to genders, women are expected to take care of the house and children, and men are expected to work and provide for the household. Gender equality is when men and women enjoy equal opportunity in sssjournal.com Social Sciences Studies Journal (SSSJournal) sssjournal.info@gmail.com 6349 participating in all areas of the social life. In other words, it is to provide equal rights and opportunities to individuals regardless of gender (Gençoğlu & Kuşkaya, 2016) . Most gender studies focus on conditions of women because women are on the downside in terms of equality of opportunity in most areas. Three of the most important of these areas are education, social life and politics. It is required to put forth concrete evidences in order for gender inequality between men and women to be accepted. But this is not possible in most cases. Consequently, many organizations and institutions conduct studies that measure gender inequality in order to expose this situation. The main objective in such studies is to make the problem visible, attract the attention of parties, and pave the way for policy planning (Karakaş & Çevik, 2016) .
United Nations and World Economic prepare two notable studies in order to present gender inequality by countries. United Nations measure gender inequality of countries every year under the name of Gender Inequality Index. This index is calculated using data about health, rate of representation in parliament, education and rate of participation in work force (Kavas, 2018) . The study by World Economic Forum is brought in under the name Global Gender Gap Report. This report is regularly shared with public since 2006. It calculates a general index of countries, named as Global Index. This index is composed of four sub-indices. These are Economic Participation and Opportunity, Educational Attainment, Health and Survival, and Political Empowerment. These indices are in turn composed of 14 variables. Each country is ranked according to a sub-index and general index (World Economic Forum, 2017) . Global Gender Gap Index aims to show the gap between men and women. This gap is attempted to be measured through outputs rather than inputs. It means that factors such as socioeconomic factors, culture or legal regulations that have the potential to affect mechanisms related to health, education, economic participation and political empowerment are not considered, and that only results that can be viewed as outputs in this context are not taken into account (Karakaş & Çevik, 2016) . Global Gender Gap Index is considered to be more realistic compared to other indices as it includes a wide range of indicators. Hence, many studies related to gender inequality work with Global Gender Gap Index results.
There are a high number of studies in literature concerning gender and gender inequality. In their studies, Gençoğlu and Kuşkaya(2016) aim to present gender equality in European and Middle Eastern countries using 2015 data from Global Gender Gap Index. The study clusters countries using cluster analysis. In the conclusion of the study, countries are placed in 6 clusters of gender gap and it was observed that countries with similar income per capita are in the same cluster. In his study, Tunç (2018) investigates the effect of gender inequality on human development level using regression analysis. He considers 99 countries in the study and concludes that women have an essential role in development and gender equality and development are causally related. In their studies, Yıldırım, Ergüt and Camkıran (2018) attempt to measure public awareness on gender inequality in Turkey. They concluded that women's awareness is statistically higher than men's and awareness decreases as education level drops down.
A literature review reveals that there are a large number of studies on gender and gender inequality, although studies on comparison of countries in this scope are not as many. The main objective of this study is to rank Upper-Middle Income countries using Global Gender Gap Index data put together by World Economic Forum, and to present an alternative ranking method to Global Gender Gap Index ranking. To this end, it is first obtained a ranking of countries through grey relational analysis method using the four sub-indices that were used in the formation of Global Index. Then, another ranking is performed through grey relational analysis method using the 14 variables that were used in the formation of Global Index. These rankings created are compared to Global Index ranking using Spearman's Rank Correlation Coefficient and finally the results are interpreted.
MATERIALS AND METHODS

Data Source
The data used in the study are taken from the Global Gender Gap report in 2017 by World Economic Forum. This report is released every year since 2006 to expose the state of countries with respect to gender inequality. The report first calculates a general index as a basis for ranking countries according to gender inequality. This index is named as Global Index. The Global Index is composed of four sub-indices. These are Economic Participation and Opportunity, Educational Attainment, Health and Survival, and Political Empowerment. The variable used in calculating these sub-indices are shown in Table 1 .
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Vol: The scores for the sub-indices in Table 1 are formed by determining certain weights and calculating weighted averages and the Global Index is found by averaging sub-index scores. The Global Index and each sub-index take on a value between 0 and 1, where 1 represents parity and 0 represents imparity (World Economic Forum, 2017) .
World Bank countries are divided into four groups according to values of GNI per capita (current US$). These groups are Low Income, Lower-Middle Income, Upper-Middle Income and High Income. World Economic Forum analyzes and ranks the countries separately based on this grouping. This study considers Upper-Middle Income countries (US$ 3,956 -12,235) which include Turkey.
Grey Relational Analysis
Grey Relational Analysis (GRA) is a multi-criteria decision making method based on grey system theory. Grey system theory is developed by Prof. Ju Long Deng (Deng, 1982) . Systems with completely unknown information are defined as black systems, systems with completely known information as white systems, and systems with partially known and partially unknown information are defined as grey systems (Baş & Çakmak, 2010) . Grey system theory aim to investigate the state of systems with uncertain and incomplete data sets using estimation and decision making techniques on such systems, enabling formation of relational analyses and models (Bektaş & Tuna, 2013) . GRA is a rating, classifying and decision making technique that requires no assumption. It is especially preferred when sample is small and sample distribution is unknown. The difference of GRA from other multi-criteria decision making techniques is that it can use reference sequence (Tayyar, Akcanlı, Genç, & Erem, 2014) . Moreover, ease of calculation operations and lack of need to use custom packaged software make it more preferable by researchers. GRA has six steps. These steps are briefly explained below.
Step 1: Preparing data set and forming the decision matrix m factor sequences of the decision problem are determined to be subject to comparison.
After forming m sequences, these are shown on matrix X to form the decision matrix (Yıldırım & Önder, 2014) .
Step 2: Forming reference sequence and comparison matrix
0 ( ) in Equation 3 is the largest value of j th criterion among normalized values. The reference sequence is inserted in the decision matrix in place of the first row to obtain the comparison matrix.
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Vol: Step 3: Normalizing decision matrix and forming normalization matrix Since criteria used in GRA may have varying measurement units and a wide range of distribution, data need to be normalized. This process is called grey relational generation (Çaydaş & Hasçalık, 2008) . Normalization is done in three ways depending on the characteristic the sequence exhibits at the point of effect on objective function. Calculations are carried out in parallel with the principles that are described as the higher the better, the lower the better or the ideal is the better (Kung & Wen, 2007) . 
( ) in Equation 6 is the optimal value determined and hence the target value of j th criterion. After using the appropriate equation based on the objective, the decision matrix shown in Equation 2 becomes the normalization matrix and is denoted X * (Yıldırım & Önder, 2014) .
Step 4: Forming absolute value table
Absolute values are found using Equation 7.
Absolute value matrix is formed using Equation 7.
Step 5: Forming grey relational coefficient
The elements of grey relational coefficient matrix is calculated using Equation 8.
The parameter in Equation 8 is the distinguishing factor and has a value in the range . In cases where difference among data is high, distinguishing coefficient must be close to 0. In literature, distinguishing factor is observed to be taken as 0.5 in general (Kuo, Yang, & Huang, 2008) .
Step 6: Calculating grey relational grades Grey relational grade indicates how similar the compared sequence is to the reference sequence (Özbek, 2017) . Equation 9 shows the calculation of grey relational grade in case criteria have equal levels of significance.
In cases criteria have varying levels of significance, grey relational grade is calculated using Equation 10.
( ) in Equation 10 is the weight of j th criterion. The level of significance of criteria can be determined either through consulting expert knowledge by the researcher or through methods such as Analytical Hierarchy Process, Analytical Network Process or Entropy (Özbek, 2017) . After being calculated, grey relational grades are ordered from lowest to highest. Then, the first alternative at the first place in the order is decided to be the optimal alternative (Tosun, 2006 
RESULTS
The study first ranks countries with grey relational analysis using the 4 sub-indices used in the formation of Global Index. These rankings were obtained through equal weights and each sub-index is maximized. Table 2 shows Grey Relational Grades and rankings obtained using Grey Relational Analysis. Examining Table 2 , the first five countries are Namibia, Belarus, South Africa, Botswana and Colombia, and the last five are Azerbaijan, Algeria, Lebanon, China and Iran, respectively.
In order to study the statistical relationship of rankings based on Grey Relational Analysis results with rankings based on the Global Index, Spearman's Rank Correlation Coefficient is calculated and results are displayed in Table 3 . Table 3 is reviewed, it is seen that there is a statistical positive relationship of 85% between the rankings of countries acquired with Grey Relational Analysis and their Global Index Rankings.
In the next phase of the study, a grey relational analysis is conducted with the 14 variables used to obtain each sub-index. Because of lack of data about many countries, a linear interpolation is applied prior to the analysis and data are analyzed afterwards. Ranking is performed using equal weights and each variable is maximized. Examining Table 4 , the first five countries are Argentina, Bulgaria, Bosnia and Herzegovina, South Africa and Namibia, and the last five are Algeria, Paraguay, Maldives, Lebanon and Iran, respectively.
In order to study the statistical relationship of rankings based on Grey Relational Analysis results with rankings based on the Global Gender Gap, Spearman's Rank Correlation Coefficient is calculated and results are displayed in Table 5 . Table 5 is reviewed, it is seen that there is a statistical positive relationship of 76% between the rankings of countries acquired with Grey Relational Analysis and their Global Index rankings.
CONCLUSIONS
Although the concept of gender inequality is achieved legally in many countries, it has not yet reached a desired point on the social level. In many recent studies in this field, it is emphasized that countries that have ensured gender equality are also at a higher level of development. One of the major studies that aim to determine gender inequality in countries is the Global Gender Gap Report prepared by World Economic Forum. This report annually provides the gender gap index of countries. With these index values, countries obtain the opportunity to observe their own improvement over the years and view their place among other countries.
This study suggests an alternative ranking to the ranking by World Economic Forum and compares it to the Global Index rankings. Reviewing results of grey relational analysis with 4 index values, Namibia is in the first place, and Iran is in the last. Turkey is in the 35th place. When results of grey relational analysis with 14 variables are examined, it is observed that the first place holds Argentina and Iran ranks last. Turkey is in the 31th place in this ranking. Observing Global Index rankings, Namibia ranks first and Iran ranks last, and Turkey is placed 38th in the Global Index rankings. As it is seen, Iran's place does not change among the three rankings. Spearman's Rank Correlation Coefficients show that both rankings have strong positive correlation with the Global Index rankings. However, it is seen that the rankings obtained as a result of grey relational analysis with 4 indices have a higher correlation with the Global Index rankings.
